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1
LIGHT EMITTING DEVICE AND LIGHT
EMITTING DEVICE PACKAGE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority under 35 U.S.C. §119 to
Korean Application No. 10-2013-0072063 filed on Jun. 24,
2013, whose entire disclosure(s) is/are hereby incorporated
by reference.

BACKGROUND

1. Field

The embodiment relates to a light emitting device.

2. Background

The embodiment relates to a light emitting device package.

Studies for a light emitting device and a light emitting
device package have been actively pursued.

A light emitting device, which is made of, for example, a
semiconductor material, is a semiconductor light emitting
device or a semiconductor light emitting diode to convert
electrical energy into light energy.

When comparing with another light source such as a fluo-
rescent lamp or an incandescent lamp, the light emitting
device has advantages such as low power consumption, a
semi-permanent life span, a rapid response speed, safety, and
an eco-friendly property. In this regard, various studies have
been performed to replace the conventional light sources with
the semiconductor LEDs.

The light emitting devices have been increasingly used as
light sources for various kinds of lamps used in indoors and
outdoors, back-light units of liquid crystal displays, display
devices such as electric signboards, and lighting devices such
as street lamps.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments will be described in detail with reference
to the following drawings in which like reference numerals
refer to like elements wherein:

FIG. 1 is a plan view showing a light emitting device
according to an embodiment.

FIG. 2 is a sectional view showing a light emitting device
according to the first embodiment.

FIG. 3 is a sectional view showing the reflective structure
of FIG. 2 in detail.

FIG. 4 is a plan view showing the first and second elec-
trodes of FIG. 2.

FIGS. 5 to 9 are views illustrating a process of forming a
light emitting device according to the first embodiment.

FIG. 10 is a sectional view showing a light emitting device
according to the second embodiment.

FIG. 11 is a sectional view showing a light emitting device
according to the third embodiment.

FIG. 12 is a sectional view showing a light emitting device
according to the fourth embodiment

FIG. 13 is a sectional view showing a light emitting device
package according to an embodiment.

DETAILED DESCRIPTION

In the description of embodiments, it will be understood
that when a layer (or film) is referred to as being ‘on’ another
layer or substrate, it can be directly on another layer or sub-
strate, or intervening layers may also be present. Further, it
will be understood that when a layer is referred to as being
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‘under’ another layer, it can be directly under another layer,
and one or more intervening layers may also be present. In
addition, it will also be understood that when a layer is
referred to as being ‘between’ two layers, it can be the only
layer between the two layers, or one or more intervening
layers may also be present.

FIG. 1 is a plan view showing a light emitting device
according to an embodiment. Referring to FIG. 1, the light
emitting device according to the embodiment may be a flip-
chip type light emitting device which is bonded by using a
bump. The light emitting device may include a plurality of
recesses 33, but the embodiment is not limited thereto.

The light emitting device according to the embodiment
may include a growth substrate 3 and a light emitting struc-
ture (not shown) grown below the growth substrate 3. In this
case, the growth substrate 3 is placed on the light emitting
structure and a bump is placed below the light emitting struc-
ture, such that the light emitting structure is electrically con-
nected to a package body (not shown) of a light emitting
device package. Thus, according to the light emitting device
of the embodiment, since a wire is not used, a power supply
error due to broken wires or an electric short circuit between
the wire and the active layer of the light emitting structure
may be prevented.

The plan view of the light emitting device shown in FIG. 1
may be applied in common to the first to fourth embodiments
described below. FIG. 2 is a sectional view showing a light
emitting device according to the first embodiment. That is,
FIG. 2 is a sectional view taken along line A-A' of FIG. 1.

Referring to FIGS. 1 and 2, the light emitting device 1
according to the first embodiment may include a growth
substrate 3, a light emitting structure 11, a reflective structure
13, and first and second electrodes 21 and 29.

The light emitting device 1 may include at least one first
electrode 21, but the embodiment is not limited thereto. The
light emitting device 1 may include at least one second elec-
trode 29, but the embodiment is not limited thereto. The light
emitting device 1 according to the embodiment may further
include an insulating layer 31. The insulating layer 31 may be
disposed on the light emitting structure 11 exposed between
the first and second electrodes 21 and 29, but the embodiment
is not limited thereto.

The light emitting device 1 according to the first embodi-
ment may further include first and second bumps (not shown)
disposed below the first and second electrodes 21 and 29. The
light emitting device 1 may include at least one first bump, but
the embodiment is not limited thereto. The light emitting
device 1 may include at least one second bump and each of the
first and second bumps may have a cylindrical shape, but the
embodiment is not limited thereto.

The light emitting device 1 according to the first embodi-
ment may further include a bufter layer (not shown) disposed
between the growth substrate 3 and the light emitting struc-
ture 11 and may further include at least one compound semi-
conductor layer (not shown) disposed on and/or below the
light emitting structure 11, but the embodiment is not limited
thereto.

The buffer layer and the light emitting device 11 may be
formed of a group II-VI compound semiconductor material or
a group II-V compound semiconductor material. For
example, the buffer layer 4 and the light emitting structure 11
may include at least one selected from the group consisting of
InAlGaN, GaN, AlGaN, InGaN, AIN, InN, and AlInN, but the
embodiment is not limited thereto. The growth substrate 3 is
used to grow the light emitting structure 11 while supporting
the light emitting structure 11. The growth substrate 3 may
include a material suitable to grow a semiconductor material.
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The growth substrate 3 may include a material having thermal
stability and a lattice constant approximate to that of the light
emitting structure 11. The growth substrate 3 may be one of a
conductive substrate, a compound semiconductor substrate
and an insulating substrate, but the embodiment is not limited
thereto.

The growth substrate 3 may include at least one selected
from the group consisting of Sapphire (Al,0;), SiC, Si,
GaAs, GaN, ZnO, GaP, InP and Ge.

The growth substrate 3 may include dopants such that the
growth substrate 3 has conductivity. The growth substrate 3
including the dopants may serve as an electrode, but the
embodiment is not limited thereto.

The buffer layer may be disposed below the growth sub-
strate 3. The buffer layer may reduce the difference between
the lattice constants of the growth substrate 3 and the light
emitting structure 11. In addition, the buffer layer may pre-
vent the material of the growth substrate 3 from being dif-
fused into the light emitting structure 11, prevent a melt-back
phenomenon such as a recess formed in the top surface of the
growth substrate 3, or prevent the growth substrate 3 from
being broken by controlling strain, but the embodiment is not
limited thereto.

The light emitting structure 11 may be formed below the
growth substrate 3 or the buffer layer. Since the light emitting
structure 11 is grown on the buffer layer having a lattice
constant similar to a lattice constant of the light emitting
structure 11, the possibility of causing a defect such as a
dislocation may be reduced.

The light emitting structure 11 may include a plurality of
compound semiconductor layers. For example, the light emit-
ting structure 11 may include first and second conductive
semiconductor layers 5 and 9 and an active layer 7, but the
embodiment is not limited thereto.

The first conductive semiconductor layer 5 may be dis-
posed below the growth substrate 13 or the buffer layer, the
active layer 7 may be disposed below the first conductive
semiconductor layer 5, and the second conductive semicon-
ductor layer 9 may be disposed below the active layer 7.

The first and second conductive semiconductor layers 5
and 9 and the active layer 7 may be realized by using a group
1I-VI or 1II-V compound semiconductor material having a
composition formulaof Al In Ga,_, ,N (0=x=<1, O<y=1, and
O=x+y=1). Forexample, the first and second conductive semi-
conductor layers 5 and 9 and the active layer 7 may include at
least one selected from the group consisting of InAlGaN,
GaN, AlGaN, InGaN, AIN, InN and AllnN, but the embodi-
ment is not limited thereto.

For example, the first conductive semiconductor layer 5
may be an N-type semiconductor layer including N-type
dopants, and the second conductive semiconductor layer 9
may be a P-type semiconductor layer including P-type
dopants, but the embodiment is not limited thereto. The
N-type dopants include Si, Ge, and Sn, and the P-type dopants
include Mg, Zn, Ca, Sr, and Ba, but the embodiment is not
limited thereto.

The active layer 7 emits light having a wavelength corre-
sponding to an energy band gap between the materials con-
stituting the active layer 7 by combining the first carrier, for
example, electrons injected through the first conductive semi-
conductor layer 5 with the second carrier, for example, holes
injected through the second conductive semiconductor layer
9.

The active layer 7 may include one of an MQW (multiple
quantum well) structure, a quantum wire structure or a quan-
tum dot structure. The active layer 7 may have well layers and
barrier layers repeatedly formed at one cycle of a well layer
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and a barrier layer. The repetition cycle of a well layer and a
barrier layer may be varied depending on the characteristics
of'the light emitting device, but the embodiment is not limited
thereto.

For example, the active layer 7 may be formed in the stack
structure of InGaN/GaN, InGaN/AlGaN, InGaN/InGaN. The
energy bandgap of the barrier layer may be greater than
energy the bandgap of the well layer.

Although not shown, a third conductive semiconductor
layer may be disposed on the first conductive semiconductor
layer 5 and/or below the second conductive semiconductor
layer 9. For example, the third conductive semiconductor
layer disposed on the first conductive semiconductor layer 5
may include the same conductive dopant as that of the second
conductive semiconductor layer 9, but the embodiment is not
limited thereto. For example, the third conductive semicon-
ductor layer disposed below the second conductive semicon-
ductor layer 9 may include the same conductive dopant as that
of'the first conductive semiconductor layer 5, but the embodi-
ment is not limited thereto.

As shown in FIG. 1, the light emitting layer 1 according to
the first embodiment may include a plurality of recesses 33.
The recesses 33 may be formed from a lower surface of the
light emitting device 1 to an inside of the light emitting
device. That is, the recesses 33 may pass through the second
conductive semiconductor layer 9 and the active layer 7, so
that the recesses 33 may extend from a lower surface of the
second conductive semiconductor layer 9 to the first conduc-
tive semiconductor layer 5. A portion of the first conductive
semiconductor layer 5 may be removed after second conduc-
tive semiconductor layer 9 and the active layer 7 are removed
through an etching process.

Each of the recesses 33 may have a cylindrical shape, so
that a surface area of the light emitting device exposed to an
outside may be maximized when compared with an etching
amount, but the embodiment is not limited thereto. The
recesses 33 may be formed to electrically connect the first
conductive semiconductor layer 5 to the first electrode 21, but
the embodiment is not limited thereto.

As shown in FIG. 4, a first contact area 20 may be defined
by the recess 33. The first contact area 20 may signify an area
in which the first electrode 21 makes contact with the first
conductive semiconductor layer 5, but the embodiment is not
limited thereto. Since at least one recess 33 may be formed, at
least one first contact area 20 may be defined.

A second contact area 22 may be defined on the lower
surface of the second conductive semiconductor layer 9. The
second contact area 22 may signify an area in which the
second electrode 29 makes contact with the second conduc-
tive semiconductor layer 9, but the embodiment is not limited
thereto. At least one second contact area 22 may be defined.

The first contact area 20 may be adjacent to the second
contact area 22. For example, the first contact area 20 may be
formed between the adjacent second contact areas 22 to each
other, but the embodiment is not limited thereto. For example,
the first contact area 20 may be surrounded by the second
contact areas 22, but the embodiment is not limited thereto.

The second contact area 22 may be adjacent to the first
contact area 20. For example, the second contact area 22 may
be formed between the first contact areas 20 and may be
surrounded by the first contact area 20, but the embodiment is
not limited thereto.

The first electrode 21 may be formed in the first contact
area 20. The second electrode 29 may be formed in the second
contact area 22. The first electrode 21 may make contact with
the lower surface of the first conductive semiconductor layer
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5 in the recess 33 in the first contact area 20. The first elec-
trode 21 may be electrically connected to the first conductive
semiconductor layer 5.

The second electrode 29 may make contact with the lower
surface of the second conductive semiconductor layer 9 in the
second contact 22. The second electrode 29 may be electri-
cally connected to the second conductive semiconductor
layer 9.

The reflective structure 13 may be formed below the light
emitting structure 11 except for the first and second electrodes
21 and 29. The reflective structure 13 may be formed on the
lower surface of the second conductive semiconductor layer
9. In addition, the reflective structure 13 may be further
formed on an inside surface of the light emitting structure 11
in the recess 33, but the embodiment is not limited thereto. In
this case, the inside surface of the light emitting structure 11
signifies a side surface of the light emitting structure 11
exposed and formed by the recess 33. The reflective structure
13 may be further formed on an inside surface of the second
conductive semiconductor layer 9 in the recess 33, an inside
surface of the active layer 7 and an inside surface of the first
conductive semiconductor layer 5.

The reflective structure 13 may upwardly reflect the light
generated from the active layer 7 and travelling in a low or
side direction, so that the light efficiency may be improved.
The reflective structure 13 may be formed on the lower sur-
face of the second conductive semiconductor layer 9 between
the first and second electrodes 21 and 29. Since the reflective
structure 13 has an insulation property, the reflective structure
13 may prevent the first and second electrodes 21 and 29 from
being short-circuited to each other.

Since the reflective structure 13 of the light emitting device
1 according to the first embodiment has the insulating func-
tion which prevents the first and second electrodes 21 and 29
from being short-circuited to each other as well as the light
reflection function, an insulating layer 31 may be additionally
required, so that the structure may be simplified and the cost
may be reduced. The reflective structure 13 may include a
distributed Bragg reflector (DBR) structure, but the embodi-
ment is not limited thereto.

As shown in FIG. 3, the reflective structure 13 may include
first refractive index layers 35a, 356 and 35¢ and second
refractive index layers 37a, 37b and 37¢ which are alterna-
tively stacked. The structure, in which three first refractive
index layers 35a, 3556 and 35¢ and three second refractive
index layers 37a, 376 and 37 ¢ are stacked, is depicted in FIG.
3 for the purpose of convenience of description, but the
embodiment is not limited thereto.

If the first refractive index layer 35a, 355 or 35¢ and the
second refractive index layer 37a, 37b or 37¢ are defined as
one pair, the reflective structure 13 may include the number of
pairs in the range of 3 to 30, but the embodiment is not limited
thereto. In detail, the reflective structure 13 may the number
of pairs in the range of 5 to 15.

The first refractive index layer 35a, 356 or 35¢ and the
second refractive index layer 37a, 376 or 37¢ may include
mutually different materials, but the embodiment is not lim-
ited thereto.

The first refractive index layer 35a, 356 or 35¢ and the
second refractive index layer 37a, 375 or 37¢ may include a
transparent material and/or an insulating material. For
example, the first refractive index layer 35a, 356 or 35¢ and
the second refractive index layer 37a, 376 or 37¢ may include
at least one selected from the group consisting of TiN, AIN,
TiO,, Al,O;, SnO,, WO, ZrO, and SiO,, respectively, but
the embodiment is not limited thereto.
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For example, the first refractive index layer 354, 355 or 35¢
may include SiO, and the second refractive index layer 37a,
37b or 37¢ may include TiO,, but the embodiment is not
limited thereto.

The reflective property of the reflective structure 13 may be
determined according to the sort of materials for the first
refractive index layer 35a, 355 or 35¢ and the second refrac-
tive index layer 37a, 375 or 37¢, the thickness of each of the
first refractive index layer 35a, 356 or 35¢ and the second
refractive index layer 37a, 376 or 37¢, and the number of pairs
of the first refractive index layer 35a, 356 or 35¢ and the
second refractive index layer 374, 3756 or 37c.

For example, when the number of pairs of the first refrac-
tive index layer 35a, 35b or 35¢ of SiO, and the second
refractive index layer 37a, 37b or 37¢ of TiO, is in the range
of 3 to 30, the reflective structure 13 according to the first
embodiment may have the reflective property of about 98% or
more, but the embodiment is not limited thereto.

When the number of pairs of the first refractive index layer
35a,35b or 35¢ and the second refractive index layer 37a, 37b
or 37¢ is two or less, the reflective property of the reflective
structure 13 may be decreased at 95% or less, so that the light
extraction efficiency may be sharply reduced, thereby caus-
ing the first and second electrodes 21 and 29 to be short-
circuited to each other.

When the number of pairs of the first refractive index layer
35a,35b or 35¢ and the second refractive index layer 37a, 37b
or 37¢ is 31 or more, a volume of the reflective structure 13 is
increased so that it is difficult to form the first and second
electrodes 21 and 29. As shown in FIG. 4, the first and second
electrodes 21 and 29 may be formed on the first and second
contact areas 20 and 22, respectively.

Referring to FIGS. 2 and 4, the first electrode 21 may
include afirst electrode layer 15 disposed on the lower surface
of' the first conductive semiconductor layer 5, a second elec-
trode layer 17 disposed on a lower surface of the first elec-
trode layer 15 and a third electrode layer 19 disposed on a
lower surface of the second electrode layer 17.

The second electrode 29 may include a first electrode layer
23 disposed on the lower surface of the second conductive
semiconductor layer 9, a second electrode layer 25 disposed
on a lower surface of the first electrode layer 23 and a third
electrode layer 27 disposed on a lower surface of the second
electrode layer 25.

As shown in F1G. 4, the first electrode layers 15 and 23 and
the third electrode layers 19 and 27 have a circular shape
when viewed in a top view, but the embodiment is not limited
thereto.

The first electrode layer 15 of the first electrode 21 may
make contact with the lower surface of the first conductive
semiconductor layer 5 exposed through the recess 33 in the
first contact area 20. The reflective structure may be formed
between an inside surface of the first conductive semiconduc-
tor layer 5 and the first electrode layer 15 of the first electrode
21 in the recess 33. Although not shown, the first electrode
layer 15 of the first electrode 21 may make direct contact with
the inside surface of the first conductive semiconductor layer
5, but the embodiment is not limited thereto.

The first electrode layer 23 of the second electrode 29 may
make contact with a portion of the lower surface ofthe second
conductive semiconductor layer 9 in the second contact area
22.

The reflective structure 13 may be formed between the first
electrode layer 15 of the first electrode 21 and the first elec-
trode layer 23 of the second electrode 29. That is, the reflec-
tive structure 13 may extend from the lower surface of the
second conductive semiconductor layer 9 adjacent to the first
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electrode layer 15 of the first electrode 21 and may be adja-
cent to the first electrode layer 23 of the second electrode 29
via the inside surface of the second conductive semiconductor
layer 9 and the inside surface of the active layer 7. The first
electrode layer 15 of the first electrode 21 may be insulated
from the first electrode layer 23 of the second electrode 29 by
the reflective structure 13.

The first electrode layer 15 of the first electrode 21 and the
first electrode layer 23 ofthe second electrode 29 may include
a material having a superior reflective property and superior
electric conductivity. For example, the first electrode layer 15
of'the first electrode 21 and the first electrode layer 23 of the
second electrode 29 may include one selected from the group
consisting of Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg, Zn, Pt, Au, Hf, Ti
and TiW or the multilayered structure thereof, but the
embodiment is not limited thereto. For example, the first
electrode layer 15 of the first electrode 21 and the first elec-
trode layer 23 of the second electrode 29 may include a
multilayered structure such as Ag/Ni/Ti/TiW/Ti. The Ag has
a reflective function, the Ni has a reflective function, a junc-
tion function or a diffusion prevention function, the Ti has a
junction function, and the TiW has the diffusion prevention
function, but the embodiment is not limited thereto.

The second electrode layer 17 of the first electrode 21 may
be formed on the lower surface of the first electrode layer 15.
The second electrode layer 17 of the first electrode 21 may
electrically connect the adjacent first contact areas 20 to each
other. That is, the second electrode layer 17 of the first elec-
trode 21 may be formed in the first contact area 20 placed at
one side and may extend from the first contact area 20 to the
first contact area 20 placed at an opposite side.

The second electrode layer 17 of the first electrode 21 may
be formed on the reflective structure 13 as well as the lower
surface of the first electrode layer 15. That is, the second
electrode layer 17 of the first electrode 21 may make contact
with the lower surface of the first electrode layer 15 in the
recess 33, may extend from the first electrode layer 15 to
make contact with a side surface of the reflective structure 13
formed in the recess 33, and may make contact with a portion
of the lower surface of the reflective structure 13 formed on
the lower surface of the second conductive semiconductor
layer, but the embodiment is not limited thereto.

The second electrode layer 25 of the second electrode 29
may be formed on the lower surface of the first electrode layer
23. The second electrode layer 25 of the first electrode 21 may
electrically connect the adjacent second contact areas 22 to
each other. That is, the second electrode layer 25 of the first
electrode 21 may be formed in the second contact area 22
placed at one side and may extend from the second contact
area 22 to the second contact area 22 placed at an opposite
side.

The second electrode layer 25 of the second electrode 29
may be formed on a portion of the lower surface of the
reflective structure 13 as well as the lower surface of the first
electrode layer 23. A width of the second electrode layers 17
and 25 may be greater than a diameter of the first electrode
layer 15 or 23, but the embodiment is not limited thereto.

The second electrode layer 17 of the first electrode 21 may
cover the first electrode layer 15 and the second electrode
layer may cover the first electrode layer 23, but the embodi-
ment is not limited thereto. Since the first electrode layer 15 or
23 covers the second electrode layer 17 or 25, the adhesive
strength of the first electrode layer 15 or 23 to the first or
second conductive semiconductor layer 5 or 9 is weakened, so
that the first electrode layer 15 or 23 may be prevented from
being peeled off from the first or second conductive semicon-
ductor layer 5 or 9.
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In addition, the first and/or second contact areas 20 or 22
are electrically connected to each other by the second elec-
trode layer 17 or 25, so that electric power may be supplied in
a lump to each contact area.

The second electrode layers 17 and 25 of the first and
second electrodes 21 and 29 may include a material having
superior electric conductivity. The second electrode layers 17
and 25 of the first and second electrodes 21 and 29 may
include one selected from the group consisting of Al, Ti, Cr,
Ni, Pt, Au, W, Cu, and Mo, or the multilayered structure
thereof, but the embodiment is not limited thereto. For
example, the second electrode layers 17 and 25 of the first and
second electrodes 21 and 29 may include Ct/Ni/Ti/ TiW/Ti or
a lamination thereof. The Cr has an electrode function, the Ni
has a junction function or a diffusion prevention function, the
Ti has a junction function, and the TiW has a diffusion pre-
vention function, but the embodiment is not limited thereto.

The third electrode layers 19 and 27 of the first and second
electrodes 21 and 29 may facilitate the bonding with first and
second bumps (not shown) while stably supporting the first
and second bumps, but the embodiment is not limited thereto.

The third electrode layer 19 of the first electrode 21 may be
formed on a portion of the lower surface of the second elec-
trode layer 17. The third electrode layer 19 of the first elec-
trode 21 may be formed on the lower surface of the second
electrode layer 17 adjacent to the recess 33 as well as the
recess 33.

The third electrode layer 27 of the second electrode 29 may
be formed on a portion of the lower surface of the second
electrode layer 25. A diameter of the third electrode layer 19
or 27 may be equal to or greater than that of the first electrode
layer 15 or 23 and may be less than a width of the second
electrode layer 17 or 25, but the embodiment is not limited
thereto.

Although not shown, the third electrode layer 19 or 27 may
be electrically connected to the package body of a light emit-
ting device package by using the bump. If necessary, the third
electrode layer 19 or 27 may not be formed. That is, the bump
may make direct contact with the second electrode layer 17 or
25, but the embodiment is not limited thereto.

Similarly to the second electrode layers 17 and 25 of the
first and second electrodes 21 and 29, the third electrode
layers 19 and 27 of the first and second electrodes 21 and 29
may be formed of a material having superior electric conduc-
tivity. For example, the third electrode layers 19 and 27 of the
first and second electrodes 21 and 29 may include one
selected from the group consisting of Al Ti, Cr, Ni, Pt, Au, W,
Cu, and Mo, or the multilayered structure thereof, but the
embodiment is not limited thereto.

The second and third electrode layers 17 and 19 of the first
electrode 21 may be the same kind of a material or mutually
different kinds of materials. The second and third electrode
layers 17 and 19 of the second electrode 29 may be the same
kind of a material or mutually different kinds of materials.

The insulating layer 31 may be formed in a lower area of
the light emitting structure 11 except for the first and second
electrodes 21 and 29. The insulating layer 31 may be formed
on the lower surface of the reflective structure 13. The insu-
lating layer 31 may be further formed on a portion of the lower
surface of the second electrode layer 17 or 25 greater than a
diameter of the third electrode layer 19 or 27. Although not
shown, the insulating layer 31 may be formed on a portion of
the lower surface of the third electrode layer 19 or 27, but the
embodiment is not limited thereto.

The insulating layer 31 partially overlaps the second and/or
third electrode layer 17 and/or 19 or 25 and/or 27, the second
and/or third electrode layer 17 and/or 19 or 25 and/or 27 may
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be prevented from being delaminated from an upper layer, for
example, the first and/or second electrode layers 15 and/or 17
or 23 and/or 25.

The first and second electrodes 21 and 29 may be exposed
in a lower direction of the light emitting device 1 by the
insulating layer 31. Although not shown, the exposed firstand
second electrodes 21 and 29 may be electrically connected to
the package body of the light emitting device package by
using the bump.

The insulating layer 31 may include a material of superior
electric insulation. For example, the insulating layer 31 may
include one selected from the group consisting of SiO,, SiO,,
SiO,N,, SizN,, and Al,O;, or the multilayered structure
thereof, but the embodiment is not limited thereto.

FIGS. 510 9 are views illustrating a process of forming the
light emitting device according to the first embodiment.
Referring to FIG. 5, the growth substrate 3 is loaded to growth
equipment. A plurality of layers or patterns may be formed on
the growth substrate 3 by using a group II-VI compound
semiconductor or a group III-V compound semiconductor.

The growth equipment may include an E-beam evaporator,
PVD (physical vapor deposition), CVD (chemical vapor
deposition), PLD (plasma laser deposition), a dual-type ther-
mal evaporator, sputtering, or MOCVD (metal organic
chemical vapor deposition), but the embodiment is not lim-
ited thereto.

The growth substrate 3 may include a conductive substrate
or an insulating substrate. For example, the growth substrate
3 may include one selected from the group consisting of
Al O;, GaN, SiC, ZnO, Si, GaP, InP, Ga,0;, and GaAs.

Although not shown, a concavo-convex pattern having a
lens shape or a stripe shape may be formed on the upper
surface of the growth substrate 3, so that the light generated
from the active layer 7 may be diffused or scattered by the
concavo-convex pattern, thereby improving the light extrac-
tion efficiency, but the embodiment is not limited thereto.

For example, the light emitting structure 11 including at
least the first and second conductive semiconductor layers 5
and 9, and the active layer 7 may be grown on the growth
substrate 3 by using MOCVD equipment.

Although not shown, in order to relieve the lattice constant
between the growth substrate 3 and the light emitting struc-
ture 11, a buffer layer may be grown on the growth substrate
3 and the light emitting structure 11 may be formed of a group
II-VI or III-V compound semiconductor material. For
example, the light emitting structure 11 may be formed of a
material selected from the group consisting of GaN, AIN,
AlGaN, InGaN, InN, InAlGaN, AllnN, AlGaAs, GaP, GaAs,
GaAsP and AlGalnP.

Although not shown, a non-conductive semiconductor
layer may be grown between the growth substrate 3 or the
buffer layer and the light emitting structure 11, but the
embodiment is not limited thereto. The non-conductive semi-
conductor layer may include a compound semiconductor
layer including dopants, but the embodiment is not limited
thereto. In addition, the non-conductive semiconductor layer
may include a compound semiconductor layer having a con-
ductivity less than that of the first conductive semiconductor
layer 5, but the embodiment is not limited thereto.

The first conductive semiconductor layer 5 may be grown
on the buffer layer or the non-conductive semiconductor
layer, the active layer 7 may be grown on the first conductive
semiconductor layer 5, and the second conductive semicon-
ductor layer 9 may be grown on the active layer 7.

For example, the first conductive semiconductor layer 5
may be an N-type semiconductor layer including N-type
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dopants, and the second conductive semiconductor layer 9
may be a P-type semiconductor layer including P-type
dopants.

Since the first and second conductive semiconductor layers
5 and 9 and the active layer 7 have been described above, the
more detailed descriptions will be omitted.

Referring to FIG. 6, at least one recess 33 may be formed in
the light emitting structure 11 through an etching process.
The recess 33 may extend from the upper surface of the light
emitting structure 11, that is, the upper surface of the second
conductive semiconductor layer 9 to an inside so that the
recess 33 may pass through a portion of the light emitting
structure 11. Through an etching process, the second conduc-
tive semiconductor layer and the active layer 7 may be
removed and the portion of the first conductive semiconduc-
tor layer 5 may be removed from the upper surface thereof.
The second conductive semiconductor layer 9 and the active
layer 7 may be perforated by the recess 33 and a portion of the
upper surface of the first conductive semiconductor layer 5
may be exposed.

The recesses 33 may be arranged in a shape shown in FIG.
1, but the embodiment is not limited thereto.

Referring to FIG. 7, the reflective structure 13 may be
formed on the light emitting structure 11. The reflective struc-
ture 13 may be formed on the upper surface of the second
conductive semiconductor layer 9. The reflective structure 13
may be formed on a side surface of the light emitting structure
11 in the recess 33. For example, the reflective structure 13
may be formed side surfaces of the second conductive semi-
conductor layer 9 and the active layer 7 in the recess 33. For
example, the reflective structure 13 may be formed on a side
surface of the first conductive semiconductor layer 5 in the
recess 33.

As shown in FIG. 3, the reflective structure 13 may be
formed by repeatedly stacking the pair of the first refractive
index layer 35a, 355 or 35¢ and the second refractive index
layer 37a, 37b or 37¢ at 3 to 30 times, but the embodiment is
not limited thereto.

The reflective structure 13, which is previously prepared in
athin film having a tape shape, may be attached onto the light
emitting structure 11. For example, the reflective structure 13
may be directly formed on the light emitting structure 11 by
using sputtering or deposition equipment.

The light generated from the light emitting structure 11
may be reflected by the reflective structure 13 by about 98%
or more, but the embodiment is not limited thereto.

In addition, since the reflective structure 13 has an insulat-
ing function, the first and second electrodes 21 and 29, which
are formed through next processes, may be insulated from
each other. Thus, since the reflective structure 13 is used,
there is no need to form any additional insulating layers.

Referring to FIG. 8, the first electrode 21 may formed in the
first contact area 20 and the second electrode 29 may be
formed in the second contact area 22. As described above, the
first contact area 20 may be defined by the first recess 33 and
the second contact area 22 may be defined on the second
conductive semiconductor layer 9.

The first, second and third electrode layers 15, 17 and 19
may be formed in sequence on the first contact area 20 so that
the first electrode 21 may be formed.

The first, second and third electrode layers 15, 17 and 19
may be formed in sequence on the second contact area 22 so
that the second electrode 29 may be formed

The first electrode layer 15 of the first electrode 21 may be
formed on the upper surface of the first conductive semicon-
ductor layer 5 exposed through the recess 33 in the first
contact area 20. The second electrode layer 17 of the first
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electrode 21 may have a diameter greater than that of the first
electrode layer 15 and may electrically connect the first elec-
trode layers 15 formed in the adjacent first contact areas 20 to
each other. The third electrode layer 19 of the first electrode
21 may have a diameter greater than that of the first electrode
layer 15 and less than a width of the second electrode layer 17.
If necessary, the third electrode layer 19 may not be formed,
but the embodiment is not limited thereto.

The first electrode layer 23 of the second electrode 29 may
be formed on the upper surface of the second conductive
semiconductor layer 9 in the first contact area 20. The second
electrode layer 25 of the second electrode 29 may have a
width greater than a diameter of the first electrode layer 23
and may electrically connect the first electrode layers 23
formed in the adjacent second contact areas 22 to each other.
The third electrode layer 27 of the second electrode 29 may
have a diameter greater than that of the first electrode layer 23
and less than a width of the second electrode layer 25. If
necessary, the third electrode layer 27 may not be formed, but
the embodiment is not limited thereto.

The first electrode layer 15 or 23 may have a function as a
reflective layer, the second electrode layer 17 or 25 may have
a function as an electrode and the third electrode may have a
function as a contact pad, but the embodiment is not limited
thereto.

Referring to FIG. 9, the insulating layer 31 may be formed
on the reflective structure 13 exposed between the first and
second electrodes 21 and 29. The insulating layer 31 may
insulate the first and second electrode 21 and 29 from each
other. The insulating layer 31 may be formed such that por-
tions of the upper surface of the second electrode layer 17 and
25 of the first and second electrodes 21 and 29 overlap with
portions of the upper surfaces of the third electrode layers 19
and 27, so that, as well as the first electrode layers 15 and 23,
the second and third electrode layers 17, 25, 19 and 27 may be
prevented from being peeled off.

FIG. 10 is a sectional view showing a light emitting device
according to the second embodiment. The second embodi-
ment is almost similar to the first embodiment except that a
current spreading layer 39 is further formed between the light
emitting structure 11 and the second electrode 29. In the
following description of the second embodiment, the ele-
ments having the same function, material and/or shape as
those of the first embodiment will be assigned with the same
reference numerals and the detailed descriptions will be omit-
ted.

Referring to FIGS. 1 and 10, a light emitting device 1A
according to the second embodiment may include a growth
substrate 3, a light emitting structure 11, a current spreading
layer 39, a reflective structure 13, and first and second elec-
trodes 21 and 29.

The current spreading layer 39 may be formed below the
light emitting structure 11. In detail, the current spreading
layer 39 may be formed on a lower surface of the second
conductive semiconductor layer 9. The current spreading
layer 39 may be formed between the second conductive semi-
conductor layer 9 of the light emitting structure 11 and the
second electrode 29. An upper surface of the current spread-
ing layer 39 may make contact with the lower surface of the
second conductive semiconductor layer 9, and a lower surface
of the current spreading layer 39 may make contact with an
upper surface of the second electrode 29, that is, an upper
surface of a first electrode layer 23 of the second electrode 29.
The current spreading layer 39 may spread electric power or
current supplied to the second electrode 29 such that the
electric power or current is supplied to the entire region of the
second conductive semiconductor layer 9. To this end, the
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current spreading layer 39 may be formed to make contact
with the entire region of the second conductive semiconduc-
tor layer 9.

After the current supplied to the second electrode 29 is
spread to the entire region of the current spreading layer 39,
the current may be provided from the entire region of the
current spreading layer 39 to the second conductive semicon-
ductor layer 9. Thus, since light may be generated from the
entire region of the active layer 7 corresponding to the entire
region of the second conductive semiconductor layer 9, the
light efficiency may be improved.

The current spreading layer 39 may be formed between the
second conductive semiconductor layer 9 and the reflective
structure 13. The current spreading layer 39 may allow the
reflective structure 13 to be adhesive more strongly to the
second conductive semiconductor layer 9. In other words, the
current spreading layer 39 may prevent the adhesive strength
between the reflective structure 13 and the second conductive
semiconductor layer 9 from being lowered.

The current spreading layer 39 may have an ohmic prop-
erty together with the second conductive semiconductor layer
9. Thus, the current supplied to the current spreading layer 39
may be more smoothly provided to the second conductive
semiconductor layer 9, so that the light efficiency may be
improved.

The current spreading layer 39 may be formed of a con-
ductive material having superior current diffusion and ohmic
properties. For example, the current spreading layer 39 may
include atleast one selected from the group consisting of ITO,
1ZO(In—7n0), GZO(Ga—7n0), AZO(Al—Zn0), AGZO
(Al—Ga 7Zn0O), 1GZO0(In—Ga ZnO), IrOx, RuOx, RuOx/
ITO, N/IrOx/Au and Ni/IrOx/Aw/ITO, or the multilayered
structure thereof, but the embodiment is not limited thereto.

FIG. 11 is a sectional view showing a light emitting device
according to the third embodiment. The third embodiment is
almost similar to the first embodiment except that first elec-
trode layers 15 and 23 of the first and second electrodes 21
and 29 are formed on the reflective structure 13. In the fol-
lowing description of the third embodiment, the elements
having the same function, material and/or shape as those of
the first embodiment will be assigned with the same reference
numerals and the detailed descriptions will be omitted.

Referring to FIGS. 1 and 11, a light emitting device 1B
according to the third embodiment may include a growth
substrate 3, a light emitting structure 11, a reflective structure
13, and first and second electrodes 21 and 29.

Each of the first and second electrodes 21 and 29 may
include a first electrode layer 15 or 23, a second electrode
layer 17 or 25 and a third electrode layer 19 or 27. The second
electrode layer 17 or 25 may be formed below the first elec-
trode layer 15 or 23 and the third electrode layer 19 or 27 may
be formed below the second electrode layer 17 or 25.

The first electrode layer 15 of the first electrode 21 may be
formed on the lower surface of the first conductive semicon-
ductor layer 5 of the light emitting structure 11 in the recess
33 in the first contact area 20. The first electrode layer 15 of
the first electrode 21 may be formed on the inside surface of
the reflective structure 13 in the recess 33. The first electrode
layer 15 of the first electrode 21 may be formed on a portion
of the lower surface of the reflective structure 13 around the
recess 33. In other words, the first electrode layer 15 of the
first electrode 21 may extend from the lower surface of the
first conductive semiconductor layer 5 in the recess 33 to a
portion of the lower surface of the reflective structure 13
around the recess 33 via the inside surface of the reflective
structure 13 in the recess 33, but the embodiment is not
limited thereto.
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The first electrode layer 23 of the second electrode 29 may
be formed on the lower surface of the second conductive
semiconductor layer 9 of the light emitting structure 11 in the
second contact area 22. The first electrode layer 23 of the
second electrode 29 may be formed on a portion of the lower
surface of the reflective structure 13. In other words, the first
electrode layer 23 of the second electrode 29 may extend from
the lower surface of the second conductive semiconductor
layer 9 of the light emitting structure 11 in the first contact
area 20 to a portion of the lower surface of the reflective
structure 13, but the embodiment is not limited thereto.

The first electrode layer 15 of the first electrode 21 may be
spaced apart from the first electrode layer 23 of the second
electrode 29 in the reflective structure 13.

The insulating layer 31 may be formed on the lower surface
of'the reflective structure 13 between the first electrode layers
15 and 23 of the first and second electrodes 21 and 29, but the
embodiment is not limited thereto. The insulating layer 31
may be formed on portions of the lower surfaces of the second
electrode layers 17 and 25 of the first and second electrodes
21 and 29, but the embodiment is not limited thereto.
Although not shown, the insulating layer 31 may be formed
on portions of the lower surfaces of the third electrode layers
19 and 27 of the first and second electrodes 21 and 29, but the
embodiment is not limited thereto.

As described above, the reflectivity of the reflective struc-
ture 13 may be 98%. Thus, a part of the light of the light
emitting structure 11 may be transmitted through the reflec-
tive structure 13 so that light loss may occur.

In the third embodiment, since the first electrode layers 15
and 23 of the first and second electrode 21 and 29 are formed
on the lower surface of the reflective structure 13, the light,
which may penetrate through the reflective structure 13 by the
first and second electrode layers 15 and 25 of the first and
second electrodes 21 and 29, may be reflected, so that the light
reflectivity may be more increased, thereby improving the
light efficiency.

FIG. 12 is a sectional view showing a light emitting device
according to the fourth embodiment.

The fourth embodiment is similar to the first embodiment
except that insulating layers 41 and 43 is further included on
the upper surface and/or lower surface of the reflective struc-
ture 13. In the following description of the fourth embodi-
ment, the elements having the same function, material and/or
shape as those of the first embodiment will be assigned with
the same reference numerals and the detailed descriptions
will be omitted.

Referring to FIGS. 1 and 12, a light emitting device 1C
according to the fourth embodiment may include a growth
substrate 3, a light emitting structure 11, first to third insulat-
ing layers 41, 43 and 31, a reflective structure 13, and first and
second electrodes 21 and 29.

The first insulating layer 41 may be formed on an inside
surface of the light emitting structure 11 in the recess 33 in the
first contact area 20. In detail, the first insulating layer 41 may
be formed on an inside surface of the first conductive semi-
conductor layer 5 of the light emitting structure 11 in the
recess 33, an inside surface of the active layer 7 and an inside
surface of the second conductive semiconductor layer 9. The
first insulating layer 41 may be formed on a portion of the
lower surface of the second conductive semiconductor layer 9
of the light emitting structure 11 around the recess 33.

The reflective structure 13 may be formed on a side surface
of the first insulating layer 41 in the recess 33 in the first
contact area 20. The reflective structure 13 may be formed on
alower surface of the insulating layer 41 around the recess 33.
The reflective structure 13 may extend from the lower surface
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of'the first insulating layer 41 so that the reflective structure 13
may be adjacent to the second electrode 29 and may be
formed on the lower surface of the second conductive semi-
conductor layer 9. In other words, the reflective structure 13
may be formed to cover the first insulating layer 41.

The reflective structure 13 may surround the second elec-
trode 29 and may be formed on the lower surface of the
second conductive semiconductor layer 9. That is, the reflec-
tive structure 13 may be formed on the entire lower surface of
the second conductive semiconductor layer 9 except for the
second electrode 29, but the embodiment is not limited
thereto.

The second insulating layer 43 may be formed to cover the
reflective structure 13, but the embodiment is not limited
thereto. The second insulating layer 43 may be formed on a
side surface of the reflective structure 13 in the recess 33 and
may extend the side surface of the reflective structure 13 such
that the second insulating layer 43 may be formed on the
lower surface of the reflective structure 13 around the recess
33.

The second insulating layer 43 may be formed to surround
the first electrode 21. The second insulating layer 43 may be
formed to surround the second electrode 29. The second
insulating layer 43 may be formed between the first electrode
21 and the reflective structure 13. The second insulating layer
43 may be formed between the second electrode 29 and the
reflective structure 13.

The third insulating layer 31 may be formed between the
first and second electrodes 21 and 29. The third insulating
layer 31 may be formed on the lower surface of the second
insulating layer 43 between the first and second electrodes 21
and 29. The first and second electrodes 21 and 29 may be
electrically insulated from each other by the third insulating
layer 31.

The first to third insulating layers 41, 43 and 31 may be
formed of a material having a superior insulation property.
For example, the first to third insulating layers 41, 43 and 31
may include one selected from the group consisting of SiO,,
Si0,, SiO,N,, Si3N,, and Al, O, or the multilayered structure
thereof, but the embodiment is not limited thereto.

In the fourth embodiment, the first and second insulating
layers 41 and 43 may be formed under a precondition that the
reflective structure 13 has conductivity.

As described above, the reflective structure 13 may be
formed by alternating the first refractive index layer 354, 355
or 35¢ and the second refractive index layer 374, 375 or 37¢,
each of which includes at least one selected from the group
consisting of TiN, AIN, TiO,, Al,O;, SnO,, WO,, ZrO, and
Si0,.

Some of the materials may have conductivity. Thus, when
a material having conductivity is used as the reflective struc-
ture 13, the reflective structure 13 may be electrically con-
nected to the first and second electrodes 21 and 29, so that the
first electrode 21 may be short circuited to the second elec-
trode 29. In addition, the reflective structure 13 may be short
circuited to the light emitting structure 11, so that an error
may occur in the light emitting device.

Therefore, since the first insulating layer 41 is formed
between the light emitting structure 11 and the reflective
structure 13, the light emitting structure 11 may be prevented
from being short circuited to the reflective structure 13. In
addition, the second insulating layer 43 may be formed
between the reflective structure 13 and the first electrode 21
and/or the second electrode 29, so that the light emitting
structure 11 may be prevented from being short circuited to
the reflective structure 13.
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FIG. 13 is a sectional view showing a light emitting device
package according to an embodiment. Referring to FIG. 13,
the light emitting device package may include a light emitting
device 1 to generate light and a package body 51 on which the
light emitting device 1 is mounted.

Although the light emitting device 1 according to the first
embodiment is depicted in FIG. 13, the light emitting devices
according to the second to fourth embodiments may be
applied to the light emitting device package of FIG. 13. The
light emitting device 1 may include a flip-chip type light
emitting device, but the embodiment is not limited thereto.

The package body 51 may be formed with a cavity 67
having an inclined surface in an upper region thereof and
recessed downwardly. In other words, the cavity 67 may
include a bottom surface and an inside surface inclined to the
bottom surface and the inside surface of the cavity 67 may be
perpendicular to the bottom surface, but the embodiment is
not limited thereto.

First and second electrode lines 53 and 55 may be formed
through the package body 51. The first and second electrode
lines 53 and 55 may horizontally or vertically pass through
the package body 51, but the embodiment is not limited
thereto. The first and second electrode lines 53 and 55 may be
insulated and spaced apart from each other. The first and
second electrode lines 53 and 55 may be formed on the
bottom surface of the cavity 67. The first and second electrode
lines 53 and 55 may pass through the package body 51 from
the bottom surface of the cavity 67 and may be formed on an
outside surface of the package body 51, but the embodiment
is not limited thereto.

The first and second electrode lines 53 and 55 may include
a metallic material, for example, an alloy including at least
one or two selected from the group consisting of Cu, Al, Cr,
Pt, Ni, Ti, Au, and W, representing superior electric conduc-
tivity and superior corrosion resistance, but the embodiment
is not limited thereto.

The package body 51 may be formed through an injection
molding process in state that the first and second electrodes
lines 53 and 55 are placed, so that the first and second elec-
trode lines 53 and 55 may fix the package body 51, but the
embodiment is not limited thereto.

The first and second electrode lines 53 and 55 may include
a single layer or a multi-layer, but the embodiment is not
limited thereto. The uppermost layers of the first and second
electrode lines 53 and 55 may include reflective layers such as
Ag or Al, but the embodiment is not limited thereto.

The light emitting device 1 may be physically fixed to and
electrically connected to the first and second electrode lines
53 and 55 by using the first bump 61a or 615, the second bump
63a or 636 and a solder paste 65. The first electrode 21 and the
first electrode line 53 of the light emitting device 1 may be
electrically connected to each other through the first bump
61a or 615. The second electrode 29 and the second electrode
line 55 of the light emitting device 1 may be electrically
connected to each other through the second bump 63a or 634.

Although the first and second bumps 61a or 615 and 63a or
635 having mutually different widths are shown in the draw-
ings, the width of the first bump 61a or 615 may be equal to
that of the second bump 63a or 634.

The first and second bumps 61a or 615 and 63a or 635 may
be firmly fixed to the first and second electrode lines 53 and 55
by using the solder paste 65, respectively.

The solder pastes 65 formed around the first and second
bumps 61a or 615 and 63a or 635 are too closed to each other
so that the solder pastes 65 may be short circuited to each
other. Thus, to prevent such a short circuit, a bank 57 may be
formed on the bottom surface in the cavity 67 between the first
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and second bumps 61a or 615 and 63a or 635. For example,
when viewed from the top view, the bank 57 may have a
circular shape of a closed loop. A height of the bank 57 may
be formed to be higher than a top surface of the solder paste
65, but the embodiment is not limited thereto.

As shown in the drawings, an upper portion of the bank 57
may have a vertex. Although not shown, the upper portion of
the bank 57 may have a circular shape or a flat shape. The
bank 57 may be formed integrally with the package body 51
through a molding injection process. The bank 57 may be
formed of the same material as that of the package body 51,
but the embodiment is not limited thereto.

Thebank 57 may be formed regardless of the package body
51. After the bank 57 is previously processed, the bank 57
may be attached on the bottom surface of the cavity 67 of the
package body 51, but the embodiment is not limited thereto.

The first and second electrode lines 53 and 55 may be
formed between the bank 57 and the package body 51, but the
embodiment is not limited thereto.

A molding member 69 may be formed to surround the light
emitting device 1. The molding member 69 may be formed in
the cavity 67. In other words, the molding member 69 may be
filled into the cavity 67.

The molding member 69 may include a phosphor to con-
vert a wavelength of light. A top surface of the molding
member 69 may be formed at a level equal to, higher than or
lower than the top surface of the package body 51. The mold-
ing member 69 may be formed of a material representing
superior property in transmission, heat radiation, and/or insu-
lation. For example, the molding member 69 may be formed
of'asilicon material or an epoxy material, but the embodiment
is not limited thereto.

Although not shown, the light emitting devices according
to the first to third embodiments may be applied to a COB
(chip on board) type light emitting device package. A plural-
ity of light emitting devices may be mounted on a sub-mount
in the COB light emitting device package, but the embodi-
ment is not limited thereto.

The light emitting devices and the light emitting device
packages according to the embodiments are applicable to a
light unit. The light unit is applicable to a display device and
a lighting device, such as a lighting lamp, a signal lamp, a
headlight ofa vehicle, an electric signboard, and an indication
lamp.

The embodiment provides a light emitting device having
improved light efficiency.

The embodiment provides a light emitting device capable
of improving reliability thereof.

The embodiment provides a light emitting device package
having a light emitting device.

According to the embodiment, there is provided a light
emitting device including a substrate; a light emitting struc-
ture below substrate, in which at least one first contact area
and at least one second contact area adjacent to the first
contact area are defined; and a reflective structure below the
light emitting structure, the reflective structure including a
plurality of layers having mutually different refractive
indexes.

According to the embodiment, there is provided a light
emitting device including: a substrate; a light emitting struc-
ture including a first conductive semiconductor layer dis-
posed below the substrate, an active layer disposed below the
first conductive semiconductor layer and a second conductive
semiconductor layer disposed below the active layer, in
which at least one first contact area is defined on a lower
surface of the first conductive semiconductor layer, at least
one second contact area is defined on a lower surface of the
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second conductive semiconductor layer, and a recess is
formed in the first contact area to expose the first conductive
semiconductor layer; a reflective structure including a plural-
ity of layers having mutually different refractive indexes; a
first electrode formed in the first contact area; and a second
electrode formed in the second contact area, wherein the
reflective structure extends from a lower surface of the second
conductive semiconductor layer between the first and second
electrodes to an inside surface of the light emitting structure
in the recess.

According to the embodiment, there is provided a light
emitting device package including: a body having a cavity;
first and second electrode lines disposed in the cavity; a light
emitting device disposed on the first and second electrode
lines and claimed in one of claims; and a molding member
surrounding the light emitting device.

According to the embodiment, since the reflective structure
capable of reflecting light is formed below the light emitting
structure, the light efficiency may be improved.

According to the embodiment, since the reflective structure
is allowed to have an insulating function as well as a light
reflecting function, there is no need to additionally form an
insulating layer, so that the structure may be simple and the
cost may be reduced.

According to the embodiment, since the insulating layer
overlaps a portion of the electrode, the electrode is prevented
from being delaminated so that the reliability may be
improved.

Any reference in this specification to “one embodiment,”
“an embodiment,” “example embodiment,” etc., means that a
particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one
embodiment of the invention. The appearances of such
phrases in various places in the specification are not neces-
sarily all referring to the same embodiment. Further, when a
particular feature, structure, or characteristic is described in
connection with any embodiment, it is submitted that it is
within the purview of one skilled in the art to effect such
feature, structure, or characteristic in connection with other
ones of the embodiments.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. A light emitting device, comprising:

a substrate;

a light emitting structure below the substrate, in which at
least one first contact area and at least one second contact
area adjacent to the first contact area are defined in the
light emitting structure;

a reflective structure below the light emitting structure, the
reflective structure including a plurality of layers having
mutually different refractive indexes;

a first electrode disposed in the first contact area; and

a second electrode disposed in the second contact area,
wherein the reflective structure is disposed between the
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first electrode and the second electrode, and wherein the
reflective structure has reflection and insulating proper-
ties.

2. The light emitting device of claim 1, wherein the light
emitting structure includes at least a first conductive semi-
conductor layer, an active layer and a second conductive
semiconductor layer, and wherein the first conductive semi-
conductor layer is provided below the substrate, the active
layer is disposed below the first conductive semiconductor
layer, and the second conductive semiconductor layer is pro-
vided below the active layer.

3. The light emitting device of claim 2, wherein a recess is
formed in the first contact area to expose the first conductive
semiconductor layer.

4. The light emitting device of one of claim 3, further
comprising:

a first electrode disposed in the first contact area; and

a second electrode disposed in the second contact area,

wherein each of the first electrode and the second elec-
trode includes at least one electrode layer, and wherein a
first electrode layer of the at least one electrode layer
includes a reflective material.

5. The light emitting device of claim 3, wherein the reflec-
tive structure is formed on a lower surface of the second
conductive semiconductor layer.

6. The light emitting device of claim 5, wherein the reflec-
tive structure is formed on an inside surface of the light
emitting structure in the recess.

7. The light emitting device of claim 3, wherein the recess
has a cylindrical shape, and an upper surface of the cylindrical
shape is included in the first contact area through which the
first conductive semiconductor layer is exposed.

8. The light emitting device of claim 4, wherein the reflec-
tive structure is formed on a lower surface of the second
conductive semiconductor layer between the first and second
electrodes.

9. The light emitting device of claim 4, wherein the reflec-
tive structure is formed below the light emitting structure
except for the first and second electrodes.

10. The light emitting device of claim 4, wherein the first
electrode includes a first electrode layer disposed on a lower
surface of the first conductive semiconductor layer and a
second electrode layer disposed on a lower surface of the first
electrode layer.

11. The light emitting device of claim 10, wherein the
second electrode layer of the first electrode electrically con-
nects the first contact areas to each other in the recesses
adjacent to each other.

12. The light emitting device of claim 10, further compris-
ing an insulating layer partially overlapped with a lower sur-
face of the reflective structure 13 and low surfaces of the first
and second electrodes.

13. The light emitting device of claim 4, wherein the sec-
ond electrode includes a first electrode layer disposed on a
lower surface of the second conductive semiconductor layer;
and

a second layer disposed on a lower surface of the first

electrode layer.

14. The light emitting device of claim 13, wherein the
second electrode layer of the second electrode electrically
connects adjacent second contact areas to each other.

15. The light emitting device of claim 4, further comprising
a current spreading layer between the second conductive
semiconductor layer and the reflective structure and between
the second conductive semiconductor layer and the second
electrode.
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16. The light emitting device of one of claim 1, wherein the
reflective structure includes first and second refractive index
layers having mutually different refractive indexes, and 3 to
30 pairs of the first and second refractive index layers are
provided.

17. The light emitting device of claim 16, wherein the
reflective structure has reflection and insulating properties.

18. The light emitting device of claim 16, wherein each of
the first and second refractive indexes includes at least one
selected from the group consisting of TiN, AIN, TiO,, Al,O;,
SnO,, WO,, Zr0, and SiO,.

19. A light emitting device package having a light emitting
device of claim 1, comprising:

a body having a cavity;

first and second electrode lines disposed in the cavity;

a light emitting device disposed on the first and second

electrode lines; and

a molding member surrounding the light emitting device.

20. A light emitting device, comprising:

a substrate;

alight emitting structure including a first conductive semi-

conductor layer disposed below the substrate, an active
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layer disposed below the first conductive semiconductor
layer and a second conductive semiconductor layer dis-
posed below the active layer, in which at least one first
contact area is defined on a lower surface of the first
conductive semiconductor layer, at least one second
contact area is defined on a lower surface of the second
conductive semiconductor layer, and a recess is formed
in the first contact area to expose the first conductive
semiconductor layer;

a reflective structure including a plurality of layers having
mutually different refractive indexes;

a first electrode formed in the first contact area; and

a second electrode formed in the second contact area,
wherein the reflective structure extends from a lower
surface of the second conductive semiconductor layer
between the first and second electrodes to an inside
surface of the light emitting structure in the recess, and
wherein the reflective structure has reflection and insu-
lating properties.
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